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Abstract 



PURPOSE:To enable self-aligning formation of a floating gate to a control gate without 
disconnecting a select gate by separating the floating gate by etching while covering the select 
gate with a second insulation film. 

CONSTITUTIONS select gate 17 of a nonvolatile semiconductor memory and further a 
protection film 20 are formed by patterning on a semiconductor substrate 1 1 with an insulation 
film 14 therebetween. A floating gate 15 is formed to extent to a side wall of the select gate 17 
with an insulation film 16 therebetween. An insulation film 18 and a control gate electrode 
material 19 are laminated on the semiconductor substrate 11, the protection film 20 and the 
floating gate 15. Then, the control gate electrode material 19, the insulation film 18 and the 
floating gate 15 are etched and the floating gate 15 is disconnected for each memory cell. 
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SEMICONDUCTOR MEMORY 

(57) Abstract: 

PURPOSE: To enable self-aligning formation of a floating 
gate to a control gate without disconnecting a select 
gate by separating the floating gate by etching while 
covering the select gate with a second insulation film. 

CONSTITUTION: A select gate 17 of a nonvolatile 
semiconductor memory and further a protection film 20 
are formed by patterning on a semiconductor substrate 1 1 
with an insulation film 14 therebetween. A floating gate 
15 is formed to extent to a side wall of the select gate 

17 with an insulation film 16 therebetween. An 
insulation film 18 and a control gate electrode material 
19 are laminated on the semiconductor substrate 11, the 
protection film 20 and the floating gate 15. Then, the 
control gate electrode material 19, the insulation film 

18 and the floating gate 15 are etched and the floating 
gate 15 is disconnected for each memory cell. 
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(57) immi 

* y 0>-fc h-/- h 1 7t^5t«»Si« 
SDK 2 o^^-^y/JtitM^Mo ftt, Iftttb 
116 Sr^LTir hy— h 1 7 0111:70- 

xrv- hi 5 tiitsiBW^ J: } (cftift 

$^5. LT\ 1, «fll«2 0fta«7P 

hfflttttttftl 9 tjWWBSixS. = Vh- 

f^y/y-H5is, I^Bfti/-?^— =>-^$ix, -few 




1 

iifrlESg 1 ©y- hifillgii, fl»E*l»*aBK±fclB l 
hy- hSr^i-S-fel/^ Fy— hs*fi——Zsr , JL 

znfzm i cosffi^i: ffim^mftm 
WLh\m-2. vmmmT&mv. &m i <owm*m<?>mt 
iztt vxmsw-n^m 2 <om<i«*£:® it-re ±5^ 
» 2 ©tiWi^is t , 

— ;*co;fcf|B]i:|s]— J7fa^ffij£<7>mx-/<? — ->yu flu 
IB* F^— Ft^fcfeftfcftEEtaSirciltrB*** 

¥»#&ffiXJC 7 n -x ^> yy- h^I/irl^ Fy- 
b*M!$L-tZ>m 1 coy- YT&tiOMb. 

HtriEiRiwy-K^xat*^*fcf4»xs^*3v^r 

I^U^yfn-^y- h*»*"f*IB2©^— F 
Sf/fem 1 coy- USSlStt. «WB¥SW»R-kfc:* l 

©iMwissr^ lti 1 <Dmmwn*mm-tz>m 1 comn 



(2) #Bgsp7 - 1 3 0 8 8 4 

2 

i»ib«r©* 1 commtmwmzm 2 <z>i&flM!(-cti& 

Bfif2g§ 1 co««m4&0<!S 2 ©J&HU&SrffilE K W xtfc 

ir^fscoe^^— =y/u Htne^-y^y-fe/i-j-Mi- 
•53^ y rsrJEriT^pjbjfsi-rstfftro^D— ^-r y-yy 

10 - HSr»*t6 7 b - f ^ y^y- h»*ISi , 

BtflEy o — x 4 ^yy- F <t mrfE^J»frSte i MtJS 3 co 

««ft©flMefc j* UT liBfspfTJ-* 2 com«iWSr®« 

y-h^r^fig-rs-few-^ by- hMiets, 

WfBttStS^XSroffiXSSfctt^xettiV^-CBtnH 
MMS±l:7n-f^ ^yy- FSt/iru? Fy- 
F &Mf$.-tZ>m 1 coy- YM&TM t . 

DfrffijB 1 coy- h^figigi#^*fett«xs{-i3VNT 
ffifts^ d w vyy- hsu'-ir v-i? h y- h xtiffe^ 
BgSr^-LT=i^ fa— /up— b&Mffcrzm2<oy— b 

30 mrie^ 1 coy- f«ig(i« grfE¥#^S«x^i 
05^^«rBfrfE#p< * y t/w fw ^ - y — ^.^ifijii 

mri2«^co^ l co^fflSracoffirtB^^StSXtc:^ 2 go 

mfiBm i nmmtfntm 1 co^^t ^suia k w 

40 s^-vyr^^n^tt^i-s^coyci-x^^yy 

mrf57 p -y w >-y y- f t ffir!B#3»^«« t 3 co 
^iR^^L^o^^n-x-i'^yy- h&t^HfrtB^ 

? Fy— S^fig-TSirWi?' Fy— S^ggxei:^, 
50 [it** 4] ^^SlSrttr, ttft«)^*!)t^t» 



3 

¥*#S&Xi-yn-^>-yy- r&UHrl^ hy- 

wiE7c--x^ >yy- hRTj-t by— h±\cmm 
m&m i jlkijb i <z>&mm%M&-rz>m i 

mrnm i co^^tr-^^^ t u i ««smti*f l 

\^ ^*l©««K»tWJWE»l©««*r»**:»4lWr 

is* 2 oftnBt&tmaBJB 2 ©mstmsrawwi-"-*^ 

«x*Bf*" 5lt©7n-f^^-h «r JEM*-*" 5 7 
n — r ^ V y y- hfl^XS i: <Sr, 

i-SJS^gLfc K W vfcfftjf &tfig^Lfcy-;*j&fli:Ji 
SrSV > Its llf ¥fT«t«K»J«i-« IfcfUiJgjfcDB ^ , 
HUlEtfe«5:e^XiS©mfXS*^f4mxe(t*3VNTHtrlS 
¥^&»&±J.I 7P-f-fV y y — h-Xtf-tv* J-y- 

Birts^ 1 coy- bM&T.mn, wim¥m»mm±izm 1 
nmmitfr Lxm 1 ©««tm«r***-siB 1 

*m*£«XSi:, 
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4 

t*y — *fc»JI©^jfcfriR] i: J: 0 

>-yxe£, 

2 ©fflSf-m^ milE^y — -y^J^fci 
**©i»IIite« ^fTfcd»oftj(S 1 ©en**** t WfE^s* 

[0 0 0 1 1 

20 j5fe{t||1--S'{>Wt ! *)S 0 
[0 0 0 2 J 

M (Read Only Memory) irLT#tt<^»E' P ROM (El 
ectrical Erasable and Programable ROM ) ^^E-y-fc/W 

*Jfi^$^T^fiS:Lfef-^ K^^— sl-ME* PROM 

P ROM^^ V-t/isCDffim&l&Tfi-f&iffimT'jbZ,!, HI 2 

Hl4Sr^LT^$Hfcya-7 v ^>'yy-h5 

0 7c2-x-< ^yy- h 5©ffl!lfi»aJ6^IR6 4r^LTia 

ssiaa^nfc^ k^*— ^itu-^ by- h 7 1, 7 

= v Hp— /wy— h 9 t Sr, {i^TV^^ 0 Sl2wy 
40 ^ t !) -fe/VT W $ti5„ ^-e-y-ir/w 

!)t;v©tv^ hy— h 7<bPC*"l"]fcitife$H5c * 
fe, KKytSftgtt, P^i-S 2o<z>pt*ry-fc/UT** 

y ^- y t/vr <oni5fa x.m\s. & tvr t* * h 

$ixS„ H2coy*y-1r/KD®!itX@f4. fflZ.^ i^V 
3V (Si) ¥^S«±(-flSJ?5 0~1 5 0ty^ 
50 Ma-AS«©y-MMbB|*IJ|?j«S*l, % tO±lC7B 
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—frtf-YBfrWtbfr, *<o&. traces 

[0 0 0 3] i*iri2^)^^y t;^»f^S:ttWt5 0 

2 y-^/W T^lffV s S: 0 v, -few 
hy— h7ld*rLTi?l^ h»<>fT **JEEV s e 1 
1. 5 V, □ y h p h 9 ic^f L t ^ y h n 
/^7^Vc g£l 7 V. XT/KW ^t£«JB3 i£**b 

x K w y^r^iffv d £: 5 v-^ix-€ttRi^ai-5o 
n*xK:J:0, -feu* h^h7^7n-f^^-h 

t!)T^^ h^U* hpy^7n-f^{ l/??— V 5 

*<z>*B5fcl;J\ Mill KM^WT^lBEVd* 
14V, ^yhn^/WMT^Vcg^OV, ir W* h 
/^T^lEEVs e 1 S:0 VSr-tn^^AU-r^rtin 

— tKomttfto rtm-So ba»b*as&* H2© 

ft, ^y^^hMSWo 1 *y Ka-feA' 

w ©afflict < 4ot**i©^ ^ y t/n^tt, m 

[0 0 0 4] ^rT\ *ffittJiSA#^^ «PK5F4-4581# 

*y«r«*bfc («T, #<D**iv^) □ B3lt 5fe 

spffien?fc5o H!4f;i\ |3^A-A»rffi, 
HS^B-BSfffiSr^Wfffiia-efcSo 0 3tfMF#38 

t»^n/Ho^, Wbrv*5 0 y^tyt 
/woii, ia4(^-r,t liytass 
ttfc k w >i&mm i2t, mm\zm& 1 1 *t 

fcy-*te1IWii:, l±te*MMJtl 4HU» 

Ml 6«r4hb-C»J*S*K ^7p-t-<^-M 

M7ir, 7n-f-<y^M5Wt^F 
y-M 7©±»|:««|1 8^LT«$Wc^y 
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6 

M9^, fit>LTV^ 0 ^^ey-feywi o 

y-M9tt, tr'^MlBLS^y^IscLiax 
hi?— M7», tr^ ^BLX(;y^isc 

M7^A.s«ffitt, tr^MftBL, y— 

C L W!^ - K«WL t Mi Ltir h^S L£r^ 

* y <7>KflMBft*s«« i: ft So 
• [ 0 0 0 5 J 9Z<D»S$<D*na&*W#* *V<D 

20 fbf££lMJi- 5o * *e y ir/v 1 0 l l «:« 

*«ffi^K^b. y^ffi*ii2 (y-^iscD 

{Ciy— ^^WT^SffV s^OV, ir U* M 7 

(i?W hi»SL) l:»Ltt^h/^7^IJEVs 
e 1^1. 5V, nyFD-;l/^M9 (!7— Ki&W 
L) (:SlT=iyhP-/W^7XVc g 3:l 7 V, X 
WKW>WW13 (^hSBL) i:»ltKW 

9, -feU* h^-h 1 7t7n-f^y/^F 1 5(£> 

30 TCDfty h^ls? j>Dy^7P"f^y/^-h 1 5 id 

—#<Dm4z\*s KWy^T^SEEVdSrl 
4V. ^yhn-zW^r^Vcg^OV, tu^ 
>f T^m/dEV s e 1 ^ttlBtdi-fio -ttbfciJ: 

wli: 5 v. t^^MBLiav, y^iscn:o 
40 6 0 rtuJ^J: 9«p^co^^ey t;n 0^iltR£*x3 o - 

"0" #«*r 3*i,6o 
[0 0 0 6] 

50 #iSfil ltt^WasbTVNS^BdSfcs,, ^ecofcft, El 
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4 lZ7jk-t£ h n — jvf— M 9i 7P-r>f V 

y FiiSLtLtt^ t-y- h 1 7Srig^Lfc**T* 

^— =^yu -e©7o- f-fy/y- m 5<Dfi!iig^ 
■?--r h*>? f-zi'&mmmfci-riz >y— h>»sL 

Siftf— Y 1 5&!7 — KftWL^Ltffrl^s'fy 
/t5„ wC0ir£, iri^ hy— h 1 7/55, 7D- 

vyy- hi 5 tm-tm-effif&znx^zk. 

[0 0 0 71 

[HII£<S?&i-5*:JOco^&] ®lco$89m. BulEiSllJg 

«:fi?*i--5/ta6(r s ^ffs^rt^. mm<D**v-&^ 

iztt-tzmm^tz K w v&l&^&ifiSiKL/iy-^K; 
mm¥m#mm±.\z7n—Tj vyy— yrxj^^ h 
Tj^ry—hRxf-t^? hy— h±\~t&mm&fri.x 

coy- F«Igli, mrlE^ft:S«X^^ 1 coJ&ftlSS 

lti i w®«msr*t«-r3Sfi i (onmummm 

tr^-TS^IlE^XSi:, HulS^df RTfm 1 co® 
<H?NS|-£ri!frfE Kwf ^ytm^nWt&^falkTJV-^mk 

m^-zm£:mw£%i&%;-rz>-t^? hy-hsr^-rs 
si i (ommunt mm*m#&fat \*m 2 <nmmmxn& 

m U RflS 1 ©^ffiW©Iilc» LT KHfspfrKJB 2 

©mffiw ^Mft-rs * 5 ami-* « 2 (Dnumm& 
ie#/- * y ±;umv>* y r^^ivmm-r zmmv 

7 n -y ^ V yy- h & »J(W 5 7 n -x -f v yy — h 
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[0 0 0 8] m2<D&WiZ, ¥3M£»£(*)(^ »©^ 

y ■teMz.m-rzmm^t' v vatic® s^is^Lfc 

BSXSi:, flui2te®:g^XS(7)Wxa*fct*^XSii 
*5V>TBUt5¥^£f*:S«Jil-7i3-^-< >yy~ h&tM: 
\-9 hy- h?rMt5i 1 ©y- . mile 

1 coy- YMf&TMk *^*/t«^XS{c*5^TplE 
7n-r-fy/y- FSOTi/i' hy-h±rtiM 

10 itj:^^ w-rs^isti^f^^^y <omm^m^ 
^^± i ^ 4 ^^^ycoiaig^^1S^fibTv^^ 0 an*>, «f 

fEfS l ©y- MfSUlt ffiie¥3>#S*£±l;im 1 co 

*6^srp> lti 1 <7>sw^£±t§f-r5fR 1 wmst-t 

i^itSSXgir , BtrfEm l ©mffi«i|sf^mIfE=&^ y -fe/w 
co FW v-y— ^^(^Mfti-S J; 5 l^7-=-v/ 

ttifccoss 1 com<i«-i^co?ij^^fig-rs® 1 co«^*t 

2<omkmx*m&tttmmm&&TMb, mmmi co« 
20 wrisfsvi 2 (otfttuisriiire k w v*t«ui©^* 
iPiS-^y-^asfeSco^^-iBj i i^-^ipjt'^cotiT? 

xn'^-^v^l, H^i2«-^^yir^>tfrs#-¥ yr* 

*ii^e*i*ai-s*»co y o y/y- h &^fijc-r 

5 7 n -r f y yy h MIS 1 1:, NSi-tfPc ^rco 

y- h <t WIE^«^*« t 3 co|6»)KT?if6» L*-o 
i7P-T^y^- h&o^ 2 coite^cofifligi^w L 

^ix^ffl^co^a— yyy- M^LT#ii^-ffl^ 

Fy-FMltt?rftLtv^. 
[0 0 0 9] ^3co^^(i, «^CC0p< 

hSr»rt-f6*i coy- l-Mlih huI5 
*i©y-h3g*XSi:*lc*fc»4«XSi::*JV^-CiWE 

7D-f^ yyy- h&uH? u-y by- hxir^in^ 

40 ^ Lt ^ y b p -/py- h ^rifiict 51 2 ©y- h« 
i/^T, WIE* 1 coy- h^j&xeSr&co J; 5 icvx^m 
13^1 coy- h^fiKX^tt, i»IB¥*fM£«-hfcJ& 1 co 

*S^^strls#^ * y -fe/i-co k w--r v- y-*Jjfa\m 

mm&mvm 1 co*&^racoMi2^^ss±i-^ 2 © 
ttf 1 comn*f!fsf ^m^tsmmunm^^- 
is i , wiEm 1 <ommm ttrn otmm t sr mm k 
50 yj>*mm<oMf&j5faRx*y-*fflkm<otef&ijfaii 
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tSr, Hfcfi^. miBBSS 1 coy- h^lS 

fern 2 <afe&Re>ftigfc** lt tsur^ff kss 2 co®m* 

yy- Mi»bT»ii*ffl*VM*?H*ffl«iEESrtt#ft^-6 
h^-hSr»*f«-fe^^ by- K^fi!cX*I£:i£ 

[0 0 10] SB4C03§9Jf4, ^swsttrtfc. 
* y •tA'fcStSiaiLfc K v-f yifc*Jl.&t«i)|Jfc Lfc 

j&xg k . l»iBiaiWl«i*xs©fflxe* fc»4»xafc 
*JV^rBWE*i»flcaE«±«C7n-^w yyy- h&tf-fe 

7o-f-f yyy- hRrj±\sf b#— h±iz.tmmz 

^Lt3VhP-;vy- h&^-rsss 2 coy- t^i* 

i^T, fiufESBlcoy-h^fiScX@&&co£oKLT^» 

S2SB l coy- HSrtiStt, I»ia¥ll»«sJ6«±fcJB l co 
ttftK*4-lTflS l <D***mSr*t8r*-5fB i coS^fcT 
l«MWtEafc » mTSEM l ©MWtWoJbfcJB l co{fca«S 
Sr^-TSII 1 co^SIJR^iei: „ itiffEIB 1 coffiffifcf 
fl-RlWS 1 <Z>MR«rl!t*l K W >-t£Sfcilco^j*;*7 

k^cois-t?^*— =^y-r-5iB i J5i»w^?-= 
^ yx® t . mmm 1 ©««^xu^*e*fM&K«: 

SB 2 CDj&gfcHf-Cf&fg! L, fl>o©iSB i co®»ftsfcofiiJIil;i 
«■ LTISBTTff 2 <DWffit&*m$E.-tZ> i. 0 \m& 

5^2 co{£SBI£SB 2 comffi*t^-h^S*i6?)(-^J*-r S 
£2eo&&fle£jj£xg£, jWrfBG-^y-fc/noKW i" 

-y—xxmtm— ^rat-, ftiriESB 1 coma^&iwis 

S! 1 co«ffi*m* fcttflHBJB 2 oftffR&tffltrflBft 2 © 

s * ^ y r sr**i^eix»«-r 7a-f^ 
y^-hwt57n-f^ ^yy- hr^T.mt 

Coo i i] Sg5cD3gWhk, ¥i»#«t£f*ii^ 
y-^»«feJBSrSVMc»affspfT«t*t»*i-S*t»cJi» 

^rifflfs^ttS^Jbt^n-y^ xyy- h&v-fc 
uj? hy- hSr^fig-rsigicoy- hwitt, stris 
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IS 1 ©y- h»«XS4:*{c**:tt«xefc*JV^ri!Wa 
7n-f^y/y-hSU!-feU^ hy- h±«&»:lg|£r 
^LT3yhn-;l/y-h Sr»*-*-5 ft 2 co y- h ^fife 

v^r, ftfrtsiB i coy- ^j£xg£#ccoJ:J: piat^ 
^»*14^flsy^yco«!ig*rjfeSrfllfiKUTV^-5o BP 
BfffEftlcoy-h^XS«, BtrE*i»*««±fc 

ib i <omm«:^ Lxm 1 ©m*******!*-*-* jb 1 co 
mmtmmmi.m t , fiiEis i otitmirMG k w 

i ©««*tfsi-/-«^-=.^yxei: , BtriBft i comwm 

k^o^sb i com^w»ir Htria^^ss«b \m 2<om 
mmxmu s s ± ? iz.B&-fz> sb 2 co 

**&msHBfcfcXS£«r, KHI-fT^o £e>te:, mffESBi© 

y-hjgfigxgtt, iiet^^'jt^ioKwy-y- 

20 ^^^-^^yLTmffE^y^y-fe/H-Mi-S^ir y 

[0 0 1 2j 

CAMS] JBio*WfcJ:ixHf, &±co J; 5 J-W^tt* 

is 2 comi&iws: y yy- hk«isi»/<# 

30 fSiS-tirT^fSt-rSo IS2co^^{cJ;ix«, 7P-T-fy 

yy- h i comffitw^r 7 n -y ^ vyy- h 

9 h>f-hkftZ>m2coW,MttW&-t^? hV-hMtit 
XST-jgffi$*-5o m 3 commit XiU£, 7p-t^ 

yy- h #-5 sb 1 <7>mmtn*7 n— y^ >-yy- h 
^fijcxm-e^y^y-fe-^t-^^-yrT^Lfcfi, -tu 

Igt«J*5„ SB4co^K^J;tHf> -feru^ hy- 
h t *5«A.rilB 1 ©«**m<z>±ttfc*5 1 co^S^S: 
40 SBico^)K^fiicXSt?^L, 7B-f^y/y- h 

xj/fy yj!Ufctt£ W-T 5 SB 2 co»S«^?rSB 2 co^SSI 
f^Itf«t5. -€:co^, SBl^SB2co*^*ti|£f 
iC*fLTil^(^^-=>-yS:fT5 Cit, 7P-T 

yyy-h^yc-y^ vyy- h^igrt^* 
y ±Mzttfc£itxftmtz>o SB5coigwf-j;*ti4, s 
va^oq y^iyvm^^-r^unxm 1 xt^sB 2 co« 
wmt»*u 70- y^yyy-hJKfi&xg-esiR 
-n >y ^y a — y vyy— 
50 y-fe^m^-a-r^Brr^o fSor, ttiE^s^<5f* 



11 

[0 0 13] 

immm] m 1 (ommm 

m i »*, *&w<z>m i (D^mm<D^mm^m^^ * y 

m 3 <7>^w&{§i¥m&* * y ©jesiea** $ *vt*s 
•9, rw^FfWStt^fr^^eytt, fc<o (i) 
(5) «>XSIHTMl!Jt**t5o Hi«r#ILoo, rco 

ltefcl^T, 03, 1214X1/0 5 t*iiW^Sg IPS 10 

( 1 ) mi «>««*m«i«xs 

s i m^tus^s 1 1 ±.\z.mm{tm bij? i o o 

coxsu^ tu-^ ny— m 7 5^**1 «>«««■ 
CBtT, cvDiSfetv^) t^J;?), iooo~2 000 

(2) ftMAXS 

S$ i ©**H**-Lfc, cvDSftfr^>» 20 

(3) t^i-y-h/^-sy^is 

IB i famtttmRtMesuK 2oit *hyy^77^i 

ij/fy/SfiaO, 01<73 (a) CO 

[0 0 14] (4) l2WtW«Ig 
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